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7KH VXP RI FXVWRPHUV¶ SHUFHSWLRQV RQ WKH H[SHULHQFH RI XVLQJ D VHUYLFH LV ZKDW TXDOLW\ LV JHQHUDOO\
FRQVLGHUHG WR EH LQ WKH OLWHUDWXUH -RKQV  6(5948$/ LV WKH PRVW NQRZQ DQG XVHG LQVWUXPHQW WKDW
PHDVXUHV WKH VHUYLFHV TXDOLW\ 3DUDVXUDPDQ %HUU\ 	 =HLWKDPO  7KLV VFDOH PHDVXUHV FXVWRPHUV¶
H[SHFWDWLRQV DQG SHUFHSWLRQV RI WKH SHUIRUPDQFHV RI WKH FRQVXPHG VHUYLFH 7KH TXDOLW\ RI WKH VHUYLFHV LV
PHDVXUHGZLWKDILYHGLPHQVLRQVVFDOHWDQJLELOLW\UHOLDELOLW\UHVSRQVLYHQHVVDVVXUDQFHDQGHPSDWK\




7KH SHUFHLYHG TXDOLW\ RI WKH SXEOLF WUDQVSRUW LQ5RPDQLD VWDUWHG WR EH DQ LPSRUWDQW IRFXV IRU WKH ORFDO
DGPLQLVWUDWLRQ7KH&LYLWDV,QLWLDWLYHSURMHFWZKLFKLVFRILQDQFHGE\WKH(QHUJ\DQG7UDQVSRUWVHFWLRQVRIWKH
8( 3URJUDPPH IRU UHVHDUFK WHFKQRORJLFDO GHYHORSPHQW DQG GHPRQVWUDWLRQ LV D (XURSHDQ SURJUDPPH WKDW
VXSSRUWV FLWLHV LQFOXGLQJ5RPDQLDQFLWLHV LQ LQFUHDVLQJ WKHSXEOLF WUDQVSRUW V\VWHP¶V HIILFLHQF\DQGTXDOLW\
ZZZFLYLWDVHX/RFDOO\ ,DVL DGPLQLVWUDWLRQ WULHG WRPRGHUQL]H WKH WUDQVSRUW QHWZRUN HVSHFLDOO\ WKH EXVHV
QHWZRUN1HZEXVHVDQGQHZIDFLOLWLHVKDYHEHHQLQWURGXFHG2QHH[DPSOHRIQHZIDFLOLW\FRQVLVWVRIGLVSOD\V
ZLWKFRPPHUFLDOVDQGDQQRXQFHPHQWVRIJHQHUDOLQWHUHVWLQEXVHVDQGEXVVWDWLRQV




3XEOLF WUDQVSRUW VHUYLFHV DUH FRQVLGHUHG WR EH ³WUDQVSRUWDWLRQ E\ D FRQYH\DQFH WKDW SURYLGHV FRQWLQXLQJ
JHQHUDO RU VSHFLDO WUDQVSRUWDWLRQ WR WKH SXEOLF´ 5DQGKHHU$/0RWDZD9LMD\  S  7KHUH DUH IHZ
VWXGLHVRQTXDOLW\RISXEOLFWUDQVSRUWV\VWHPHVSHFLDOO\RQWKHFDVHRIEXVHV0RVWVWXGLHVDSSURDFKTXDOLW\RI
WKLVSDUWLFXODUW\SHRIVHUYLFHLQFHUWDLQJHRJUDSKLFDUHDV
,Q  (GYDUGVVRQ %R VWXGLHG WKH FDXVHV RI FXVWRPHU GLVVDWLVIDFWLRQ GXH WR HYHQWV WKDW FDXVH









$FFRUGLQJ WR.HQQHG\- SRRUVHUYLFHTXDOLW\ LVDFDXVHERWKRIQRWHPSOR\LQJ WKHULJKWSHRSOH
DQGWKHRXWFRPHPHDVXUHVKRZWDVNVDUHSHUIRUPHGDQGWDVNVWKHPVHOYHV)URPWKLVSRLQWRIYLHZ*URQURRV
&  H[SODLQHG VL[ GHOLYHU\ FULWHULD UHOLDELOLW\ DQG WUXVWZRUWKLQHVV UHFRYHU\ UHSXWDWLRQ DWWLWXGHV DQG
EHKDYLRXUVSURIHVVLRQDOLVPDQGVNLOOVDQGDFFHVVLELOLW\DQGIOH[LELOLW\
7KH UHVHDUFK RI 5DQGKHHU$/0RWDZD DQG9LMD\  LQYHVWLJDWH WKH SDVVHQJHUV¶ SHUFHSWLRQ RQ WKH
SXEOLFWUDQVSRUWTXDOLW\LQWZRFLWLHVLQ,QGLD7KH\XVHD6(5948$/VFDOHZLWKLWHPVIRUVL[GLPHQVLRQV
WDQJLELOLW\ UHOLDELOLW\ UHVSRQVLYHQHVV DVVXUDQFH HPSDWK\ DQG FXOWXUDO)DFWRU DQDO\VLVZDV XVHG LQRUGHU WR
UHGXFH IDFWRUV DQG WR LGHQWLI\ VXLWDEOH GLPHQVLRQV 7KH GLPHQVLRQ WDQJLELOLW\ ZDV HOLPLQDWHG 7KH PRVW
LPSRUWDQWGLPHQVLRQVZHUHUHVSRQVLYHQHVVDVVXUDQFHDQGUHOLDELOLW\7KHUHVXOWVRIWKHLUVWXG\VKRZDOVRWKDW
WKH PRVW LPSRUWDQW DVSHFWV IRU FRPPXWHUV DUH HPSOR\HHV GHVLUH WR KHOS SDVVHQJHUV WUXVW LQVSLUHG E\
HPSOR\HHVWLPHO\SURPLVHGVHUYLFHVUHDFKLQJWKHGHVWLQDWLRQRQWLPHFRQYHQLHQWRSHUDWLQJKRXUVFRUUHODWHG
ZLWK ZRUN VFKHGXOH UHVSHFW IRU ORFDO YDOXHV DWWHQWLRQ WR ZRPHQ FKLOGUHQ DQG SHRSOH ZLWK GLVDELOLWLHV
5DQGKHHU$/0RWDZD9LMD\S












EHFDXVH VWXGHQWV UHSUHVHQW DQ LPSRUWDQW SDUW RI SXEOLF WUDQVSRUW SDVVHQJHUV LQ ,DVL :H XVHG FRQYHQLHQW
VDPSOLQJPHWKRGEHFDXVHLW LV WKHPRVWDFFHVVLEOH:HGLGQ¶WFDUU\RXUVWXG\LQ WKHEXVVWDWLRQVEHFDXVHZH
ULVNHGJUHDWO\WRORVHFRPSOHWHTXHVWLRQQDLUHVIURPSDVVHQJHUVWKDWPLJKWKDYHFRPSOHWHGWKHIRUPDQGJHWWKH
EXVEHIRUHWKHIRUPZRXOGKDYHEHHQFRPSOHWHG7KHVWXG\ZDVFRQGXFWHGLQWKHXQLYHUVLW\:HVHOHFWHGRQO\








2QD WRSRLQW VFDOH ±YHU\GLVVDWLVILHG±YHU\VDWLVILHG DVVHV WKHGHJUHHRI VDWLVIDFWLRQRI WKH
IROORZLQJDVSHFWVZKHQWUDYHOLQJZLWKDEXVLQ,DVL

'ULYLQJVW\OH       
'ULYHUV¶UHVSHFWIRUWUDYHOOHUV       
'ULYHUV¶ODQJXDJH       
'ULYHUV¶FORWKLQJ       
&RQWUROOHUV¶UHVSHFWIRUWUDYHOOHUV       
&RQWUROOHUV¶FRPPXQLFDWLRQPDQQHU       
3HQDOWLHVDSSOLFDWLRQIDLUQHVV       
7LPHWRPDQDJHFRQWUROV       
*HQHUDOWLGLQHVV       
&KDLUV       
:LQGRZV       
7LFNHWVVFDQQHUV       
9LGHRFDPHUDV       
7HPSHUDWXUH       
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*DUEDJHEDVNHWV       
0XVLF       
'LVSOD\V       
6PHOO       
&RQYHQLHQFH       
6DIHW\IRUWKLHYHVGXULQJWULSV       
6DIHW\IRUFDUDFFLGHQWVGXULQJWULSV       
:DLWLQJWLPH       
&RPIRUWQRFURZGLQWKHEXV       
1RLVH       
2WKHUWUDYHOOHUVEHKDYLRXU       
8QDQQRXQFHGGHYLDWLRQRIDEXV       
1XPEHURIEXVHVXVHGZLWKLQDOLQH       
7LFNHWSULFH       
6XEVFULSWLRQ       
'LVSOD\LQJWKHEXVHVWUDIILFVFKHGXOH       
%XVHVIUHTXHQFLHVDUULYDOV       
606EX\LQJV\VWHP       































&RXQW      
ZLWKLQ0RQWKO\LQFRPH      
)
&RXQW      
ZLWKLQ0RQWKO\LQFRPH      
7RWDO
&RXQW      
ZLWKLQ0RQWKO\LQFRPH      

,QRUGHUWRSHUIRUPIDFWRUDQDO\VLVZHPXVWKDYHDSURSHUVDPSOHVL]H$VUXOHV WKHUHLVRule 100WKH
QXPEHU RI WKH UHVSRQGHQWV PXVW EH ILYH WLPHV ELJJHU WKDQ WKH QXPEHU RI YDULDEOHV LQFOXGHG LQ WKH IDFWRU
DQDO\VLV +DWFKHURule 150  WKHVL]HVDPSOH LVEHWZHHQDQG+XWFKHVRQ6RIURQLRX 




PDWUL[ FRUUHODWLRQV.02 YDOXHV ELJJHU WKDQ  LQGLFDWHV D JRRG VROXWLRQ 3LQWLOLHVFX ZKLOH YDOXHV
VPDOOHU WKDQ LQGLFDWHV WKDW YDULDEOHVZLOO QRW SURSHUJURXSRQ IDFWRUV 7XILú 7KHQXOO K\SRWKHVLV
WHVWLQJWKDWSRSXODWLRQFRUUHODWLRQPDWUL[LVDXQLWPDWUL[LVUHMHFWHGE\%DUWOHWW
VWHVWRIVSKHULFLW\6LJ 








UHPRYHGLWHPVDUHPenalties application fairness, Time to manage controls, Tickets scanners, Video cameras, 
Safety for thieves during trips, Safety for car accidents during trips, Waiting time, Comfort (no crowd in the 
bus), Noise, General tidiness, Buses frequencies arrivals DQGDisplaying the buses traffic schedule. :HSHUIRUP
DQHZIDFWRUDQDO\VLVDQGZHLGHQWLILHGIDFWRUVZLWK(LJHQYDOXHVJUHDWHUWKDQH[SODLQLQJRIWRWDO
YDULDQFH
,QWHUQDO FRQVLVWHQF\RI WKH VFDOH LVPHDVXUHGXVLQJ&URQEDFKDOSKD FRHIILFLHQW7KHYDOXHRI&URQEDFK
DOSKDLVLQGLFDWLQJWKDWWKHVFDOHLVUHOLDEOH7KHPLQLPDFFHSWHGYDOXHIRU&URQEDFKDOSKDLVEXWVRPH
UHVHDUFKHUVXVHFXWRIISRLQWRIRU*DUVRQZKLOHRWKHUVFRQVLGHUDYDOXHDERYHDVDJRRG
RQH )RJJ HW DO  *HRUJH DQG 0DOOHU\  FRQVLGHU WKDW D YDOXH DERYH  PHDQV DQ H[FHOOHQW
UHOLDELOLW\
:H LGHQWLILHG WKH IROORZLQJ  GLPHQVLRQV Drivers behaviour, Controllers behaviour, Amenities, 
Convenience, Technology DQG Price.
7DEOHSUHVHQWVWKHVFDOHIRUWKHGLPHQVLRQ'ULYHUVEHKDYLRXUZLWKD&URQEDFKDOSKDFRHIILFLHQWYDOXH
RI7KH LQLWLDO VFDOHKDV LWHPVEXW LIZHUHPRYH WKH LWHPOther travellers’ behaviour &URQEDFKDOSKD
FRHIILFLHQWYDOXHLV7KHVDWLVIDFWLRQOHYHOIRUWKLVGLPHQVLRQLV'ULYLQJVW\OHLVRQHRIDFDXVHRID
GLVVDWLVIDFWLRQIHHOLQJ


































7DEOH  SUHVHQWV WKH VFDOH IRU 7HFKQRORJ\ GLPHQVLRQ 7KH LQLWLDO VFDOH KDV  LWHPV DQG WKH LQWHUQDO
FRQVLVWHQF\RIWKHVFDOHLV5HPRYLQJWKHLWHPUnannounced deviation of a busIURPWKHVFDOH&URQEDFK
DOSKD FRHIILFLHQW YDOXH LV  7KH VDWLVIDFWLRQ OHYHO IRU WKLV GLPHQVLRQ LV  7KH\ DUH QRU VDWLVILHG QRU
GLVVDWLVILHGDERXWWHFKQRORJ\OHYHOGLVSOD\VGLVSRVHGLQWKHEXVLQGLFDWLQJWKHWLPHUHSRUWLQJVKRUWQHZV606
WLFNHW EX\LQJ V\VWHP DYDLODEOH IURP SHUVRQDOPRELOH SKRQHV DQG FRQQHFWLRQV EHWZHHQ SXEOLF WUDQVSRUWDWLRQ
OLQHV
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7DEOH7HFKQRORJ\
































&RQVWDQW     
&RQYHQLHQFHB)     
'ULYHUVB)     
&RQWUROOHUVB)     
$PHQLWLHVB)     
7HFKQRORJ\B)     
3ULFHB)     
D'HSHQGHQW9DULDEOHDVVHVWKHJHQHUDOGHJUHHRIVDWLVIDFWLRQIRUWKHEXVSXEOLFWUDQVSRUWDWLRQV\VWHPLQ,DVL
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,QRUGHUWRGHWHUPLQHWKHLPSRUWDQFHRIHYHU\IDFWRUIRUJHQHUDOOHYHORIVDWLVIDFWLRQZHXVHGUHJUHVVLRQ
DQDO\VLV7KHUHJUHVVLRQPRGHOH[SODLQVRIWKHYDULDQFHRIGHSHQGHQWYDULDEOHV)RU$QRYDDQDO\VLVVLJ
7KH QXOO K\SRWKHVLV WKDW UHJUHVVLRQ FRHIILFLHQWV DUH ]HUR LV UHMHFWHG ,QGHSHQGHQW YDULDEOHV H[SODLQ WKH
YDULDQFHRIGHSHQGHQWYDULDEOH7KHFRHIILFLHQWV WKDWFRUUHVSRQGWRVLJQLILFDQWFRQQHFWLRQVEHWZHHQYDULDEOHV
VLJDUHDYDLODEOH IRU WKH IROORZLQJGLPHQVLRQVDrivers behaviour W VLJ , Controllers 
behaviour W  VLJ , Amenities W  VLJ , Convenience W  VLJ  and Technology 









WUDYHOOHUVDQG WKHLU ODQJXDJHDUHYHU\ LPSRUWDQWDVSHFWV IRU\RXQJSHRSOHZKRDUHGLVVDWLVILHGDERXWGULYHUV¶
EHKDYLRXU WKH VDWLVIDFWLRQ OHYHO IRU WKLV GLPHQVLRQ LV $QRWKHU LPSRUWDQW IDFWRU LV$PHQLWLHV FKDLUV







EHKDYLRXU  WKHZD\ WKH\ GULYH WKHLU UHVSHFW LQ UHODWLRQZLWK SDVVHQJHUV WKH ODQJXDJH WKH\ XVHZKHQ WKH\
FRPPXQLFDWHDPHQLWLHV±FOHDQDQGIXQFWLRQDOFKDLUVDQGZLQGRZVLQWKHEXVQXPEHURIEXVHVXVHGZLWKLQD
OLQHWHFKQRORJ\GLVSOD\VDYDLODEOHLQWKHEXVWKHSRVVLELOLW\WREX\WLFNHWVIURPWKHEXVXVLQJ606V\VWHP
IURPSHUVRQDOPRELOH SKRQHV FRQYHQLHQFH  WKH WUDYHOLQJ FRQGLWLRQV IURP WKH EXV DLU WHPSHUDWXUH VPHOO




FRPPXQLFDWLRQ FRQYHQLHQFH WHPSHUDWXUH VPHOO DQG JDUEDJH FDQHV DPHQLWLHV FKDLUV DQG ZLQGRZV DQG
SULFH HVSHFLDOO\ WLFNHW SULFH ,Q RUGHU WR IUDPHZD\V WR LPSURYH WUDQVSRUWDWLRQ VHUYLFHVZHXVH WKH UHVXOWV























.HQQHG\ -  &XUUHQW 7UHQGV LQ 6HUYLFH 4XDOLW\ $  7UDQVSRUWDWLRQ 6HFWRU 5HYLHZ -RXUQDO RI 0DUNHWLQJ 'HYHORSPHQW DQG
&RPSHWLWLYHQHVVYRO





3DUDVXUDPDQ $ 9DODULH $ =HLWKDPO 9 DQG %HUU\ //  6(5948$/ $ 0XOWLSOH,WHP 6FDOH IRU 0HDVXULQJ &RQVXPHU
3HUFHSWLRQVRI6HUYLFH4XDOLW\-RXUQDORI5HWDLOLQJS
3LQWLOHVFX&$QDOL]DVWDWLVWLFăPXOWLYDULDWă,DúL(GLWXUD8QLYHUVLWăĠLL$OH[DQGUX,RDQ&X]D
5DQGKHHU . $/0RWDZD $ 9LMD\ 3  0HDVXULQJ &RPPXWHUV¶ 3HUFHSWLRQ RQ 6HUYLFH 4XDOLW\ 8VLQJ 6(5948$/ LQ 3XEOLF
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